Their good processing ability, glass forming ability and remarkable stability against crystallization made them potential candidate for the industrial applications. There are many advantageous properties like fatigue resistance, corrosion resistance, high strength and elastic strain limit have gained enormous consideration from the scientific and industrial point of view [1] . From last two decades, mechanical behavior of BMGs is the central point of research both theoretically and experimentally [2] . They exhibit very high strength owing to inexistence of 'crystal-slip' mechanism [3] . It is found that at high stresses and low temperatures BMGs show inhomogeneous plastic deformation because of the evolution of localized shear bands. BMGs undergo plastic deformation, when stress goes beyond yield stress, due to formation and propagation of shear bands [4] . The inexistence of dislocations, grain boundaries and shear band propagation is considered as the cause of plastic flow in BMGs. It strongly connects with the mechanical characteristics and fracture mechanism in BMGs [5] . Failure or fracture appears at once only after first shear band evolution, however ductility is observed in BMGs at room temperature during deformation under compression (or by rolling or indentation). Thus destructive failure is escaped and sample shows plasticity to some extent due to formation of multiple shear bands [6] .
Mechanical behavior of Zr based BMG is investigated under compressive loading at room temperature employing constant strain rate. It is found that Zr based BMG exhibited high yield strength upto 1.8 Gpa but limited plasticity before fracture [7] . Molecular dynamics (MD) simulation indicated that pervading key note of short range ordering in BMGs is responsible for their enormous strength [8] . Results of simulation on Cu-Zr BMGs revealed that relative to ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ composition Cu 36 Zr 64 showed less plastic deformation but greater activation energy under compressive loading [9] . Large yield strength but little ductility of less than one percent is reported for BMGs at room temperature. However, it is found that Cu-Zr base BMG exhibits both high yield strength and enlarged ductility along with plastic strain upto 16% [10] . One of the most significant thermodynamic characteristic is thermal expansion and is greatly associated with the amorphous structure of BMGs [11] . BMGs compared to crystalline solids, show different thermal expansion behavior that may limit their practical applications. Therefore, it is very important to investigate the thermal expansion behavior of BMGs [12] . The aim of this work is to form and characterize the structural, mechanical and thermal behavior of Cu-Zr BMGs. The local structure of BMGs is analyzed by means of RDF and local atomic number density and the mechanical behavior is explored using uniaxial compression.
Thermal behavior of Cu-Zr BMGs is investigated through resulting length, volume and thermal expansion coefficient.
Simulation methodology
Classical MD simulations have been performed using the Large-scale Atomic or 
where F is function of atomic electronic density ߩ and is called embedding energy. ∅ represents pair interaction between atoms, and ߙ and ߚ are the element kinds of atoms i and j. Periodic boundary conditions are applied in all dimensions to describe the bulk volume and to eliminate the surface effects. We adopted Verlet's algorithm with a time step of 1fs for the integration of equation of motion. Conjugate gradient method is employed to minimize the energy of sample.
The sample is equilibrated at this minimum energy at 300 K. The sample is then heated upto 2000 K (above its melting temperature) so that the atoms are able to leave their initial positions.
To achieve good glass forming the cooling rate is kept high so that crystallization may cease and reordering of atoms may be avoided. Sample is allowed to equilibrate at this temperature for 500 ps and then quenched down to 300 K using temperature step of 200 K through a cooling rate of the order of 20 K/ps. The sample is equilibrated after each temperature step for 250 ps so that all the atoms may achieved homogenous temperature. Finally the sample is equilibrated at 300 K for total time of 1 ns [14] . The initial crystalline structure and final BMGs of ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ sample is 
Results and discussions

Characterization of Cu50Zr50 Bulk Metallic Glasses
To characterize the bulk metallic glasses we choose Cu50Zr50 configuration. The sample is prepared using above mentioned methodology through melt quenching technique. The resulting Cu50Zr50 bulk metallic glass is shown in figure 1 (b). In case of crystalline ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ structure for small value of r the function is zero because the atoms can approach to a certain limited distance. It shows a rise at a nearest-neighbor distance of 2.5 Å, falls down to zero, and further peaks appear at distances relating to second neighbors and so on. For amorphous ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ (BMG) the first and second peaks of RDF show a slight shift towards right in comparison with crystalline counterpart. This is in accordance with the fact that amorphous materials have usually lower density than that of crystalline materials.
The second neighbor peak in the amorphous ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ (BMG) material is splitted and slightly broader than the corresponding peak in the crystalline ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ material. Splitting of the second peak is characteristic of an amorphous structure. But the very strong 3 rd neighbor peak of crystalline ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ is almost entirely missing from amorphous ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ structure RDF [15] .
In order to observe the density variations in the initial and final configurations of ‫ݑܥ‬ ହ ‫ݎܼ‬ ହ , we divide the simulation box along z-direction into small slices, each of volume ܸ .
Within these slices of width 0.1 nm, the local atomic density and cross sectional area are BMGs [16] . Largely, this serrated flow can be attributed to the shear band formation. Nearly one observable serration can be described as a shear band event [17] that may involve one or more than one shear bands [18] . From the stress-strain curve it can be noticed that there is no dramatic change in maximum stresses occurring in plastic region, however decrease in minimum stresses is observed as deformation progresses [18] . 
Effect of component concentrations
We The comparison of these curves shows that yield strength is maximum for ‫ݑܥ‬ ହ ‫ݎܼ‬ ଶହ BMGs, and minimum for ‫ݑܥ‬ ଶହ ‫ݎܼ‬ ହ BMG. It is evident that yield strength increases with increasing Cu-concentration. Maximum plastic strain is observed for ‫ݑܥ‬ ଶହ ‫ݎܼ‬ ହ BMG and minimum plastic strain is observed for ‫ݑܥ‬ ହ ‫ݎܼ‬ ଶହ BMG. Hence ductility is found to decrease with increasing Cu-concentration in sample. It has been observed that plasticity depends on the packing density of amorphous alloys. Alloys with lower packing density (lower short range ordering and increased percentage of free volume) exhibits enhanced plasticity and vice versa. In
Cu-Zr alloys it is found that packing density increases with increase in Cu content [11] . This is the reason for low ductility in ‫ݑܥ‬ ହ ‫ݎܼ‬ ଶହ BMG. figure 8 and 9 respectively. 
